Inhibition of prostaglandin production in the inflammatory tissue by loxoprofen-Na, an anti-inflammatory prodrug.
The effect of loxoprofen-Na, a novel non-steroidal anti-inflammatory drug with a prodrug property, on prostaglandin (PG) levels in the inflammatory tissue was investigated with a carrageenin-induced pleurisy model in rats. The intrapleural injection of carrageenin caused a marked increase in the levels of PGE2 and 6-keto-PGF1 alpha in the pleural exudate up to 3 hr after the injection. When [14C]PGE2 was injected into the cavity 2 hr after the carrageenin injection, the PG rapidly disappeared from the cavity (T 1/2 = 5 min). Thus, the PG level determined in the inflammatory exudate represents PG produced in the inflammatory tissue. Loxoprofen-Na, administered orally 2 hr after the carrageenin injection, dose-dependently inhibited the increase in the levels of PGs in the exudate 1 hr after administration (ID50 = 0.07 mg/kg for PGE2 and 0.10 mg/kg for 6-keto-PGF1 alpha). Indomethacin also inhibited PG production, but was less effective (ID50 = 0.24 mg/kg for PGE2 and 0.47 mg/kg for 6-keto-PGF1 alpha). Similar results were obtained 3 hr after the administration of these drugs (ID50 of PGE2 production = 0.14 mg/kg for loxoprofen-Na and 0.28 mg/kg for indomethacin). The time-course analysis of the effect of loxoprofen-Na showed that this drug had more immediate and stronger inhibitory activity than indomethacin. The relative potencies of suppression of protein leakage and leukocyte infiltration correlated well with the inhibition of PG production, but higher doses were needed for an obvious anti-inflammatory effect. The active metabolite (SRS trans-OH) of loxoprofen-Na determined in the inflammatory exudate 1 hr after oral administration of 0.2 and 2 mg/kg of loxoprofen-Na was 0.05 and 0.25 micrograms/mL, respectively. The concentration was sufficient to suppress PG production in the exudate, because the IC50 of the SRS trans-OH for PG production in vitro with leukocytes was 0.02 microgram/mL (0.01 microM). The potency of the SRS trans-OH metabolite to inhibit PGE2 production in leukocytes was about 20 times stronger than that of the parent compound and 3 times stronger than that of indomethacin.